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(54) Vibration damping/endplay adjustment/mounting in an electric motor 



(57) A motor, for example, for a vehicle, has a pair of frict ion washe rs (8a, 8b) inserted onto its armature shaft 
(S) for reducing the vibration of sintered bearings (5a, 5bT suppoTttng-the armature shaft and preventing oil 
from being sprayed. Each friction washer (8a) has a circular dishshaped extension surrounding a respective 
bearing, and protrusions (80) received in grooves associated with the shaft (S) or with a commutator (4) 
carried thereby. The use of such friction washers reduces the number of parts in the motor and prevents 
slippage whereby the thrust gap is maintained. A brush holder stay (31), to which a brush holder (30) is fixed, 
is fixed to the motor housing (1) by way of a rubber damper (9). This reduces the resonance of the brush 
holder and prevents chattering noise (brush noise) being transferred to the housing. A mounting bracket is 
disclosed. 
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"l" 

IMPROVEMENTS IN OR RELATING TO MOTORS 

The present invention relates to a motor, for example, for a vehicle. 

5 In known motors, a thrust gap adjusting procedure has to be 

undertaken after the armature is assembled in the housing. If the thrust gap 
is inaccurate, a plurality of gap adjusting washers may be inserted or 
removed. 

10 The degree of adjustment available from washers is limited to the 

thickness of an individual washer, and noise may occur because of the 
presence of the washers. 

It is also known to engage a brush holder stay, for supporting the 
15 brush holder, with an end shield of the armature shaft. This may cause a 
chattering noise to be transferred to the housing. 

It is an object of the present invention to provide an improved motor. 

20 According to a first aspect of the present invention there is provided a 

motor having an armature fixed to a housing in which a permanent magnet is 
received, and a brush contacting a commutator of an armature shaft, the 
motor further comprising a number of friction washers carried on the 
armature shaft for reducing the vibration of bearings supporting the armature 

25 shaft. 

An embodiment of a motor of the invention is capable of reducing the 
number of parts and of maintaining a thrust gap by preventing a slippage. 

30 In an embodiment of the invention one side of the or each friction 

washer has a circular dishshaped extension surrounding a respective bearing 
of the armature shaft, the other side of the or each friction washer has 
protrusions insertable into the armature or into a commutator. 

35 Preferably, the motor further comprises a brush holder engaged with a 

brush holder stay, and a damper assembled to said brush holder stay by 
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means of which the brush holder is coupled to the housing. 

An embodiment of the a motor of the invention is capable of preventing 
a chattering noise (a brush noise) by reducing the resonance of the brush 
5 holder and its support by the use of said damper. 

In an embodiment, one side of the friction washer contacts a sintered 
bearing, and the friction washer is fixed to an insulating disc. 

10 In an embodiment, a flange is provided to fix both upper and lower 

portions of a housing without a screw engaging process. 

Embodiments of the present invention will hereinafter be described, by 
way of example, with reference to the accompanying drawings, in which: 
15 Figure 1 is a schematic cross-sectional view illustrating a substantially 

conventional vehicle motor; 

Figure 2 is a schematic cross-sectional view illustrating a motor for a 
vehicle of the present invention; 

Figure 3A is a front view illustrating a friction washer of a vehicle motor 
20 of the present invention; 

Figure 3B is a side view illustrating a friction washer of a vehicle motor 
of the present invention; 

Figures 4A and 4B are views illustrating a rubber damper fixed to a 
brush holder stay in a motor of the present invention; and 
25 Figure 5 is a cross-sectional view of a supporting flange for the motor. 

Figure 1 is a schematic cross-section view illustrating a substantially 
conventional vehicle motor. A housing 1 in which a permanent magnet 10 is 
arranged includes an armature 2. The armature 2 is supported by a sintered 
30 bearing unit 5 having sintered bearings 5a and 5b and serves to generate a 
current in cooperation with a commutator 4 drivingly connected with a shaft S 
and a brush 3. 

The shaft S includes a stopper 310, which is preferably made of a 
35 nylon or the like, a rubber washer 320, a slip washer 330, and a holder plate 
340 disposed for supporting the sintered bearing unit 5, so that it is possible 
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to absorb a predetermined impact or vibration and prevent an oil from being 
sprayed. 

However, the above-described substantially conventional vehicle motor 
5 has the following disadvantages. 

Since the thrust gap adjusting operation of the motor is performed after 
the armature 2 and an end shield 6 are assembled to the housing 1, when 
the thrust gap is inaccurate, a plurality of gap adjusting washers 350 have to 
10 be additionally inserted or removed. Therefore, a number of additional 
washer assembling processes are disadvantageous^ required, thus 
increasing the number of the motor fabrication processes. 

In addition, since the thrust gap adjusting operation of the motor is 
15 performed by using a plurality of additionally provided gap adjusting washers 
350, it is impossible to obtain a desired thrust gap. Moreover, noise may 
occur due to such washers in the system. 

Furthermore, since the brush holder stay 31 disposed for fixing the 
20 brush holder 30 is integrally engaged with the end shield 6 through a cocking 
process, a chattering noise which occurs during the operation of the motor 
may be transferred to the housing 1 and the end shield 6. 

In addition, since the stopper 310, the rubber washer 320, the slip 
25 washer 330 and the damper are disposed in the friction portion between the 
shaft S and the sintered bearing unit 5, the number of the parts is many, and 
the construction of the system becomes complicated. Therefore, an 
automated system for fabricating the motor is impossible. 

30 In addition, since the stopper 310 assembled to the shaft S may not be 

rotated together with the shaft S due to the slippage therebetween, a friction 
may occur therebetween, so that the thrust gap is increased due to such 
friction, and thus a noise may occur in the system during the operation of the 
motor. 

35 

Furthermore, since one surface of the brush holder 30 to which the 
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brush 3 is fixed is open, it is impossible to maintain a desired size after the 
brush holder 30 is assembled to the brush holder stay 31. In addition, since 
the gap between the brush 3 and the brush holder 30 can not be constantly 
maintained, a chattering noise (a brush noise) may occur. 

5 

In addition, since a flange 7 is inserted onto the outer circumferential 
surface of the housing 1 and supports an end cover, a plurality of bolts are 
additionally used in order for the flange not to be separated from the motor. 

10 In addition, since end portion of the housing 1 scratches an inner 

surface of the flange 7 when assembling the flange 7, a chip may be formed 
and introduced into the interior of the motor. 

Figure 2 is a schematic cross-sectional view illustrating a motor for a 
15 vehicle of the present invention. 

As shown in Figure 2, a housing 1 in which a permanent magnet 10 is 
arranged includes an armature 2. A brush 3 is drivingly connected with a 
commutator 4 of an armature shaft S. A pair of friction washers 8a and 8b 
20 are inserted onto the armature shaft S. The friction washers 8a and 8b are 
directed to effectively absorbing a vibration due to sintered bearings 5a and 
5b disposed for supporting the armature shaft S. The friction washers 8a and 
8b are preferably made of a rubber or of a plastics material. 

25 Figure 3A is a front view illustrating a friction washer of a motor, and 

Figure 3B is a side view illustrating a friction washer of a motor of the present 
invention. The friction washers 8a and 8b have a dish edge shaped portion 
or a circular extended edge portion for preventing an oil from being sprayed 
to the sintered bearings 5a and 5b. Thus, the dish edge shaped portions or 

3 o the circular extended edge portions of the friction washers 8a and 8b serve 
the same function as the holder plate of the conventional motor. A pair of 
protrusions 80 are formed opposite each circular extended edge portion, 
respectively, in order for the protrusions 80 to be inserted into an insulating 
disc 22 so that the armature shaft S and the friction washers 8a and 8b are 

35 rotated together. The insulating disc 22 is made of a resin and is inserted 
into the armature 2 and assembled to the commutator 4. 



5/26/2005, EAST Version: 2.0.1.4 



Therefore, since the friction washers 8a and 8b are fixed to the 
insulating disc 22, even though the armature shaft S is rotated, both surfaces 
of each of the friction washers 8a and 8b do not contact with other elements. 
Namely, only one surface positioned at the sintered bearings 5a and 5b 
contacts with other elements, so that it is possible to reduce friction due to 
the slippage. 

In a motor of the invention, the rubber washers and the holder plate 
are unnecessary for preventing a spray of oil, thus reducing the cost of 
fabricating the motor and simplifying the fabrication process. 

In addition, in the present invention, the thrust gap is adjusted by the 
friction washers 8a and 8b inserted onto the armature shaft S. 

The adjustment of the thrust gap is performed as follows. An armature 
assembly, including the brush 3 and the commutator 4 which are inserted 
onto the armature shaft S is assembled in the housing 1 in which the 
permanent magnet 10 is arranged. Thereafter, the armature assembly is 
inwardly pushed until one surface of each of the friction washers 8a and 8b 
comes into contact with the sintered bearings 5a and 5b, respectively, 
disposed in the housing 1 and the end shield 6. 

When the friction washers 8a and 8b contact with the sintered bearings 
5a and 5b, and are not inwardly pushed any more, the armature assembly 
slightly pulls in the reverse direction of the assembly. 

The sintered bearings 5a and 5b are spatially separated from each 
other. At this time, the distance therebetween is measured. When a desired 
thrust gap is obtained therebetween, the housing 1 and the end shield 6 is 
cocked in order for the end shield 6 not to move. 

Namely, the present invention is directed to more simply adjusting the 
thrust gap by performing the thrust gap adjusting operation when assembling 
the motor without inserting the gap adjusting washers compared to the 
conventional art, whereby it is possible to more easily adjust the thrust gap 
between the friction washers 8a and 8b and the sintered bearings 5a and 5b. 
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ln addition, it is possible to reduce the motor fabrication cost and to 
remove the washer noise by removing the thrust gap adjusting washers. 

Moreover, it is possible to fabricate a more accurate motor, and the 
5 brush holder 30 is made in a box type so as to reduce the chattering noise. 

The brush holder stay 31 to which the brush holder 30 is fixed and the 
end shield 6 are separated from each other, and the brush holder stay 31 is 
supported by the rubber damper 9 and is assembled to the housing 1 , for 
10 thus preventing the chattering noise (a brush noise) from being transferred to 
the housing 1. 

As shown in Figure 4, since the rubber damper 9 includes an 
assembly portion 91 for fixing the brush holder stay 31 and a fixing portion 92 
15 partially contacting with the inner surface of the housing 1 , the brush holder 
stay 31 can be arranged in the housing 1 in a floating type. 

As described above, in the motor for a vehicle according to the present 
invention, the brush holder stay 31 is not directly fixed to the housing 1. 

20 Namely, the brush holder stay 31 is assembled to the housing in a state that 
the brush holder stay 31 is supported by the rubber damper 9, so that the 
rubber damper 9 blocks the chattering noise which occurs during the 
operation of the motor from being transferred to the brush holder stay 31 , for 
thus preventing the noise from being transferred to the housing 1 and the end 

25 shield 6. 

As shown in Figures 2 and 5, fixing portions 71 and 72 are formed in 
the flange 7 for fixing both ends of the housing 1 for example, for fixing the 
motor to a vehicle. The flange 7 is inserted in the direction that the ran (not 
30 shown) is assembled, so that the flange 7 is assembled to the housing 1. 

The fixing portions 71 and 72 include an inwardly bent portion and 
protrusion 73 which are extended from both ends of the hollow flange 7. The 
flange 7 also comprises an engaging portion 76 for fixing to a vehicle body 
35 and formed in the outer surface thereof, and a terminal extension portion 77 
through which the protrusion 73 and a terminal T are extended, so that the 
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recessed portion 74 of the flange cover 70 formed for covering the end shield 
6 is engaged to the protrusion 73. 

A groove 74 mating with the protrusion 73 is formed in the flange 
5 cover 70 disposed for surrounding the end shield 6 assembled to the housing 
1. The flange cover 70 is detachably attached to the flange 7. 

The flange 7 assembled to the housing of the motor is supported by a 
recess 10 of the housing 1 having a predetermined height with respect to the 
10 fixing portion 71, and the fixing portion 72 is supported by an end portion of 
the housing to which the end shield 6 is assembled in order for the flange to 
support both ends of the motor, whereby the flange can not be easily 
released from the motor. 

15 In the invention, the process for additionally engaging a screw for 

preventing an escape of the flange from the motor is removed. In addition, it 
is possible to prevent the housing from scratching the inner surface of the 
flange by inserting the flange in the direction that the fan of the motor is 
assembled. 

20 

As described above, a motor for a vehicle of the present invention is 
basically directed to simplifying the structure of the motor, improving the 
workability and productivity of the motor, and significantly reducing the 
number of parts of the motor, and the motor fabrication cost. 

25 

In addition, it is possible to obtain a constant and accurate thrust gap 
by inserting a friction washer for preventing a spraying of oil with respect to 
the friction portion of the shaft and allowing only the sintered bearing portion 
to have a friction surface during the operation of the motor, for thus achieving 
30 a desired resonant effect of the support portion and preventing the chattering 
noise from being transferred to the supporting portion. 

Moreover, it is possible to reduce the number of processes by 
assembling the motor and adjusting the thrust gap at the same time. 

35 

It will be appreciated that various modifications, additions and 
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substitutions may be made to the embodiments described and illustrated 
without departing from the scope of the invention as defined in the 
accompanying claims. 



5/26/2005, EAST Version: 2.0.1.4 



-9- 



CLAIMS 

1 . A motor having an armature fixed to a housing in which a permanent 
magnet is received, and a brush contacting a commutator of an armature 

5 shaft, the motor further comprising a number of friction washers carried on 
the armature shaft for reducing the vibration of bearings supporting the 
armature shaft. 

2. A motor as claimed in Claim 1, wherein one side of the or each friction 
10 washer has a circular dishshaped extension surrounding a respective bearing 

of the armature shaft, and the other side of the or each friction washer has 
protrusions insertable into the armature or into a commutator. 

3. A motor as claimed in Claim 2, wherein said friction washers are 

15 directed to adjusting a thrust gap and maintaining a predetermined distance 
of the thrust gap. 

4. A motor as claimed in Claim 3, wherein said thrust gap is adjusted by 
assembling an armature assembly, in which a brush and the commutator are 

20 assembled to one end of the shaft, to an inner side of the motor housing, and 
pushing the friction washer until one surface thereof comes into contact with 
sintered bearings arranged in the housing and the end shield, and when the 
friction washers abut with the sintered bearings and do not move any more, 
by pulling the armature assembly in the reverse direction of the assembly, to 

25 obtain a predetermined thrust gap, whereby an end shield is cocked with 
respect to the housing. 

5. A motor as claimed in any preceding claim, further comprising a brush 
holder engaged with a brush holder stay, and a damper assembled to said 

30 brush holder stay by means of which the brush holder is coupled to the 
housing. 

6. A motor as claimed in any preceding claim, further comprising fixing 
portions fixed to the housing and a protrusion which are formed in a flange 

35 assembled to the housing for fixing the motor, and a groove mating with the 
protrusion and formed in a flange cover, whereby the flange cover is 
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detachably attached to the flange. 

7. A motor substantially as hereinbefore described with reference to the 
accompanying drawings. 
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